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‘The followirry stalement ts » fird description of this tnvention, tnchuding te best mathod of
pertorming it known b us:

ABSTRACT

Devico for use with an inhaler, the inhaler comprising a body, an aerosol

canisisr amangad In said body contalning madicament, comprising & metered
dose chamber and able to dispenso a metsred dose of sail medicamant, &
nozzie In fuld communication with sald canister, an oponing for dispensing of
said medicament in fiuld communication with szid nozde, saii davice comprising
M(u.w&.u.u‘w.&)bmwmmmmw
dispenso said medicament [y response to an aifiow in the inhaler caused by
inhatation of a user through sald cpening, raturn means (42, 48, 56, 58, 60) for
desctivating s2id canistar to close it, characterised In thal said retum means
doactivates said canistor whon the aiiflow drops below a cartain threshold vaiuo.

INHALER

TECHNICAL FIELD

The present invention relates to an inhaler, the inhaler comprising a
body, a in said body 2 H

comprising & oumber of doses, which inhaler is able to dispense &
mztntdﬂnnduidmedhmgl:ndmom‘mlfnrdispuuin‘d
said medicament.

BACKGROUND OF THE INVENTION

For a number of years inhalers have been used to deliver & metered
dose of medicament to the respiratory tract of a patient. Basically

chere are three types of inhalers, adapted far powder medicament,

acroscl driven fuid medicament and ncbuliscrs.

The primary design of most of the inhalers are basically the same for
the different formna of medicament; a housing containing a supply of
the medicament, & mouthpiece, air flow canduits in conncction with
the supply of meds and activating means for gr

delivery of & metered dose of medicament. The activating means bave
a wide varicty of constructions and functions. These inctude
activation by the paticnt's hand, such as squeezing the inhaler or
manocurring a button, during tnhalation, clectrically activated dose
delivery, and inhalation activated dose delivery, for example.

Apart from delivery of & metered dosc, most inhalers are also
arranged with refilling/ recharging means, that is, the chamber or
compartment containing the metered dose has to be

refilled /recharged after delivery, or before the pext dose is to be
delivered.




The drawback of the patient activated inhalers is that it may be
difficult for some pereons t activate the inhaler and inhale at the
mhanuMMmmmwlhapﬁem
receives an i rmount of i into the - 24
tract. Many of the receni designs of inkaiers are thercfore breath
activated wherein the device is activated by inhalation. This causes
the canister to be depressed and deliver its metered dose.

Ot problem with these inhalers is that the canister remaing.
depressed until the patient physically intervenes and removes the
PTESSUST On the canister. The chamber may not be refilled completely
with these typea of inhalers, capecially when the amount remaining
in the canister is low, because the uscr may hold the canister of the
inhaler in & non-vertical position during the action activating/refilling
«of the inhalers metered doss U the lrvel of is
low, it cannot then fow into the metzred dose chamber in this
position. Instead the chamber is filled with the propeliant gas. During
the subsequent dosc, the patient will receive a reduced dose of
perhaps caly Ll

Another prodlem with scme breath-activated inhaless is that the
inhaler allows far the canister 20 be compressed for substantial
periods of time, resulting in reduced functionality of the valve
mechaniam,

Document US-A-5,826,571 discloscs a breath-activated inhaler
ing an activating means which the canister in
response 20 inhatation and retum means for automatically
deectivating or non-depresaing the canister in response to the
controlling the time the canister is open, i ¢ the time between

30

activation and deactivation. The retirn means also provides a refill of
the mrtered dose chamber of the canister during deactivation.

One problem asaocisted with the above inhaler is that the device
controls the opening time of the canister, i ¢ the time the canister is
deprensed, in order © insure that the whok doac is delivered. With
the canisters presently on the market, the pressure s such that the
major part of the metercd doae is delivered during the first 200-300
ma after the canister opens. A rcmaining part is detivered during the
subsequent period of time. For the previous breath-activated
inhalers, the opening time posed no problem, since the caniser
open afier acti until it was With
the inhaler according to US-A-3,826,571 the opening time controls
the retun means to deactivate the canister. A further aspect in this
respest is the repeatabllity of the inhaler, which is one of the
requirements of sich a product from national suthorities approving
and i with these.

The opening time of US-A-5,826,571 is controlled by a viscoclastic
element. This element may be adjusted so that the required cpening
time ia obtained when the inhaler is assembiled ar the factory, and
even during some period of use. But repeated use, and time itself, will
Ekely changs the propertics of the viscoelastic element 80 that the
opening time varies. If shorter, the whole metered dose will not be
delivered to the patient, with & deteviorated inhalation quality as &
due to doses deli that are b to the

patient,

On the other band, if the opening time s too king, the paticnt may
remeve the inhaler frem the mouth and position it in & non-vertical
poaition before the canistcr is closed and the metered dose chamber
is closed. If the levet of then is low an i refill of

the chamber is obtained, a3 described above, and the patient does
not receive its correet H during the & i

A general problem with the known inhalers is that there is no

1] ibility of ing or ing the i ion quality of the
patient, and from that obtain an indication on the medication, since
only the start of the inhalation activates the device.

Another aspect In this technical field is that many medical
10 distribution products tday have some sort of drug container
comprising a number of doses of medicament and a drug detivery
opening through which the medicament is delivered. For exampls
these comprise inhalers such as acrosol inhalers where the
b and is ined in a canister or the Like. The
1S canister comprisca a hollow stem through which the medicament is
delivered when the ster is pressed ot the canister, Other inhalers
have the medicament in powder form, where ths powder is contnined
i Blisters or the Uke. When the medicament is to be delivered, the
blister is opened, either by tearing the blister open or by picrcing it so
20  that an opening is created. With nebulisers, an ampoule or blister or
other contajner holding the medicament is pierced or alit open.

Other medical distribution products arc injectors where the
medicament is cantained in 8 syringe, which in tum is placed in &

25  casing, which injectors - or semi- i perform
different functions such as injecting the needle into the patient,
delivering the medicament from the syringe and retracting the needle
oF cjectng u needle protectos,

30 For the drug m be delivered from theae dovices, they are provided

with soms kind of achuating means. These often comprise springs or

the like which could be “energised” i ¢ tensioned and held in that
state untl] they are relcased. The ing means could be ised
cither manually by a lever, sliding button or the like tensioning the
actuating means or autcmatically whereby they are tensioned by
moving compunents of the device. In order to be held in an energised
state, the devices comprise a locking means capabls of holding the
means n an atate. ing on device, the
actuating means, when released by the locking means, depress a
canister, punctire a blister or ampoule or push the plungerof a

10  wyringe, etr.

The devices further comprise some sort of activating means

attached to the means and capable of
releasing the locking means when the patient is to receive a doss of
medicament. These actuating means could be purely manually
operated, such &3 a button, & lever or & handle arranged on the outer
surface of the device. The patient then presacs or moves the
activating means in order to release the locking means.

20 For many inhalkrs, the sctivating meana is a fap or & vanc that is

arranged adjacent an air intake on the inhaler and subatantially
blocking the air intake when not activated. When a paticat inhales
through en inhalaticn opening, & pressure difference occurs over the
vane or fap. This preswure difference causes the lap or vane o move

25  end thereby open the air intake 80 that an inhalaticn air flow is

erextrd. This movement of the flap or vane reicases the locking
means 20 that the actuating means is activated and 8 dose is
delivered.

30 The quring means of the actunting means are often rather powerful
Por instance with acrosci driven inhalers the spring means have to be




able to depress the canister so that a dose is delivered. This means
m-mermmmmummmmww
the spring force of the stem and against the friction caused by the
scals around the stem.

Pulmhwmme‘ewuhmxmm'map;ﬁnﬁyh
ncedie has to be pushed into the patient. Then the phinger is pressed
into the syrings in onder to deliver the medicament. Alter the dnug is
delivered, the needle is withdrawn cither by retracting it knto the
suto-injectar housing or by pushing farward  needle protection

The fact that the force of the ectuating means is reladvely high and
that it thus requires relatively high forces in order to hald or lock It in
an energised state, at the same time a3 the forces for activating the
actuating means need to be low, requires some form of transmission
in order for the low activating farce to be able to release the actuating
qu.ltmyhe-eenuwndnﬂemmm-hmumﬂhm
force provides a large output force.

Becsuse of this relation, quite & number of components ase required,
anﬂﬁzk&em«ym&umhm
friction of and opring gving
m»mmmmhmmgmmm.m
Because it is one single interconnected system, the force for
l:ﬂndn;mgncdnﬁngm-mthusnbonry.

For most medical devices this is not acceptable because the
nctivation should occur within a relatively narrow, well-defined force
fange. In order to cope with this, conventional techniques for these
devices try to keep the number of components to a minimum and

In the case of acrusol-driven inhalers the bresth-activation causes
spring to a canister ng the 3 and
propellant ¢o that the medicament is delivered, Either & metered dose
§ s delivered or the canister is open a predetermined time under which
time i is deln In the casc of powder
mmm:ﬁu&mmmnmmdpﬂ'&r
o be inhaled or a dose to be delivered. Other types of inhalers, such
43 nebulizers, may also have breath-activated devices for activating
10 the detivery of & dose, or quantity, of medicament,

Some of the breath-ectivated devices comprise some form of plate-
shaped lid, iap o7 vans movably arrangsd in an air flow path in the
Mmmm“mhm.uwmummmw

t3  and/cr air flow causes the plate to move and thereby activate the
actuating means 3o that a dosc is delivered.

Somne of thr breath-activated inhalers arc alsa arranged with return

means. These recum means *reset” the actuating means to & ready
20 state 80 that the inhaler Is ready for use for the subsequent  *

Mmmwmmmm.qmu

metered doss chamber with medicament for subsequent use. The

return meang are cither op egwhen a

mbchdwmd.wmmﬂaw,drbuu.mdﬁ:dru
25 afteri or when the i Is i

Am-mmu.&nmmhmxmémm
F devices may uni be triggered when the inhaler is
mgyhmmummzahmmumwm

' 30 sudden forees. Since the plates, vanes or faps should be able to move

bynxham-ﬂﬁm:a&nedb,zh:mmdmp/drm-dm
mmmn.mmdnnmmmww.mm

with high en tol in order t minimise the
n onder to try to obtain i and i i

The strive to keep the number of component down and working with
high tolcrance requirements gives & rather costly device, by which it
even 8o is difficult to manage all conditions.

One cxampie is aerosol inhalers, where one, due to environmental
considerations, is switching from canisters with CPC as propellant to
HFPA. HPA however requires much stronger seals whereby the fores
required to depreas the canister may be substantially higher than for
the CFC-canisters. With the samc activating means, the variations
will inerease in the same degres. In order to cope with this, even
higher demands on tolerances are required.

‘The above mentioned problems are also very much pronounced with
same devices, such as multiple autsmatic functions acting in
sequence of cach other, with long and/or multiple energy systemns
where it is important that the forces required for triggering the
different actuating means are certain to be provided without over-
dimensioning the activating means. Otherwise, either it is not certain
that the different functions are able to sequentially trigger each other
or the device will be unnecessarily bulky and difficult to use.

According to a further aspect on inhalers, the main object with the
breath-activation is to facilitate for the patient to obtain a dose of

i in i to the operated inhalers where
the patient nceds t activate the delivery by hand and inhale at the
same time. This co-ordination of actions from the patient often
causcs problems 30 that, if the patient do not co-ordinate properly,
the paticnt may not receive an adequats doae of medicament.

-10-

movement or sudden change of movement of the inhaler, such as if
the inhaler is shaken or hits an object when it is ready for inhalation.

A number of doses important to the patient could be lost in this way.
S Purther, the doses will, for many types of inhalers, be delivered inxide
the inhaler if triggered The medi
ingide the inhaler may dcposit in passage ways or mechanisms of the
inhaler and possibly obstruct the Angtion or rendeting the inhaler
unclean The deposition cay also alfect the dose-to-dose equivalence
10 in that a lesser amount of medicament is inhaled than intended, and
in thas the deposited medicament may break loose during inhataton,
whereby the amount is larger than intended.

In context with inhalers with gutomatic recharging means, an

1S unintended triggering of the inhaler may also lead to an improper
filling of the metered dose chamber if for cxample the inhaler is heid
in such & position during recharging that the medicament cannot
property {ill the chamber. This could for exampie be the case with
acrosol driven canisters that have to be beld in & substantially

20 vertical poaition when refilling the metered dose chamber, in
particular when the canister is not full, The improper flling of the
metered dose chamber icads to an improper dose delivered to the
paticnt at the subscquent inhalation.

23 Az the present, there is a wide variety of inhalers on the market,
where a large quantity of these are ¢o called acrosol-driven inhalers.
These comprise a canister comprising the medicament and a gas as

The canister ises a di devics with a spring-
loaded stem. When the stem is pressed into the canister, » metered

30 dosc of medicament is delivered.

-
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Most acrosal-driven inhalers are pruvided with some activating means
arranged in the inhaler, which levers press on the side of the canister
mmmm.mmmdmm,m
ising spring mecans acting on the
nnim.-hichmmmudbyhh-hdm.Amvped
mmmmrm-mmmwdm
& new gype of canister, where the canister delivers medicament as
long at it is depressed, and that the conwrel means controls the moter
anwwmum.hmﬁem
mﬂwmhwmu@memwhn
ecriuin period of time.

Usually, the canisters and the inhalcrs are manufactured by acparate
companies, whero the canisters have different aet dimensions and
certain tolerance widths, and the stroks of ths dispenaing device has
a certain strake., On the market there are & few &' fferent canister
sizes on the kind of and the number of doscs.
that cach canister shall be able to deliver.

The manufacturers of inhalers have theae canister measures t cope
with when developing an inhater, developing an inhaler for one
lpedﬂcaninuda.ﬁhuth:mdmhrthﬁdmd!he
inhaicr is t0 keep the overal) size &3 small as possiic o that the
inhaler is handy and discretc in use, the space inside the inhaler is
mwmwummmmmm
it is not possibic to use long springs in order to obtain & more or leas
constant spring istics during the of
the canister. Instead transmission means are used © increase the
hawever affected by dilerences in tolerances of the caniister, of the
inhaler, and of canister and inhaler together.

dose delivery to the patient because the patient oo Jonger has to time
the inhalation with physical activation of the inhater.

A drawbeck with theae breath sctivated inhalers bs unintentions! or

$  acridental activation of the inhaler, capecially by children. A chikd
aften registers the activities of the adults and triea to do the same
thing 03 them. If for example a parent uses an inhater to inhale
medicament, it is very likely that the child finds that inteyesting and
weuld like to do the same. If the inhaler is then lef within the child's

10 reach itis likely that it would try to inhale. The inhaler would then be
triggered to deliver & dose of medicament which the child
unintentionally could inhale. Since these medicaments sometimes are
quite patent, or even lethal, there is o risk that the child will suffer
from poiscning which could lead to serious eonsequences,

According to yet another aspect of this technical area, inhalers for
inhaling i a body ing a supply of
medicament, an air pasasge and a mouthpicee in contact with the air
pasaage, wherein, upon use, the puticnt puts the mouthpiece in his

20 mouth whereby a metered dose of medicament is dispensed in the air

passage and inhaled by the patient.

‘The mouthpiece is generally a picce of pipe, cither circular in cross-
secticn or somewhat formed to correspand to the patients mouth,

25  thatis fixedly attached to, and protrudes from, the body of the

inhaler.

in arder to protect the mouthpiece when the inhaler is not in use, the
inhater is erranged with a protective cover or the like. in the simplest

30 cases, the protective cover is & kind of capstile that can be pressed

ower the mouthpicce and is held in place by fricticn or snap-fit A
drawback with the capsule is that it Is very easy to drop or bosc it.

1f, as an example, the canister has a tolerance width of a frw
millimetres aver its entire length, which is not unusual, and the
inhaler has an overall tolerance width of approximately ane
millimetre, this could icad to a totat tolerance width of the system of
several millimetres. With such tolerance widths, either the activating
means will have to move quite a distance before coming in contact
with a xmal] canister, and thus exposing the canister to sudden
impacts from ths activating means, or, in the casc of a largs canister,
that the activating means still contains a lot of encrgy when the
canister is depresscd. Since the starting point for the ectvating
means varics 50 much with the tolerance widths built into the system
and with the limited space available in the inhaler, it is very dificult
to handle such differences and to design an activating means acting
with the same predictable characteristics over this span.

Inhaters for inhaling into the y ract

soma sart of opening, typically also with a mouthpicce, and an air
flow pazsage inside the inhaler in communication with the opening. A
also arranged and in commumication with the air pagsages 20 that,
when the patient inhales, air and medicament will mix in the air
passage and will be inhajed by the paticnt.

A plurality of inhalers present on the market are provided with breath
activated doac delivering means, so called breath activated inhalers.
These function a0 as to deliver a dose of medicament when the
patient inbales, | ¢ when there is an air flow present in the air
passage. In contrast to inhalers where the patient physically has to
mmm&ﬁmme;wmmdm
inhaler, manocuvring lovers and the like, the breath activated
inhalers are triggered by the inhatation. This provides a more reliable

Most recent inhalers are provided with & protective cover in the form
of a lid pivotably arranged to the body of an inhaler. The Iid is
designed such that when in a protecting position, it encloscs ths
mouthpiece protruding from the body, and when the inhaker is to be
used, the lid is swung away 80 &3 to provide frce access to the
mouthpiece. With this design the protective means can not be
dropped or loat since it ia artached to the inhaler.

“The general problem with the above inhalers is that the mouthpicee is
fixedly attached to the inhaler body, waking them mther tulky. A
gencral desire from uscrs is that the inhaler should be as small a»
posaiblc 20 that it could be stored away conveniently when not in
use, for example in the breast pocket or the like. This is not really the
case with the present dezigns. Ancther desire from the users is that
the inhaler should be casy © use in general and specifically cavy and
quick to activate as to inhale & dose. The activation of the inhaler
may be critical if the patient suffers from & sudden reduction of the
respiratory function. The inhaler must then be ready to use almost at
an instant.

BRIEF TION OF THE IN

‘The purpose of the invention is to provide an inhaler, without the
above probicma. This aim is solved by the present invention
characterized by claim 1.

The primary advantage of the present invention a9 compared to
¥nown inhalery [s that the ing and terma i activati
and deactivation, is controlied by the patient’s inhalation and oot the
device, since the start of the inhalation activates the inhaler to deliver
its dose and the end of the inhalation deactivaes the inhaler, ie
closes and refills/recharges it. This in [act increases the inhalation




GQuality in that the end of the inhalation returns the canister to its
decompressed positian, during which retum the metered dose

:hmbuhréﬂd.fhkm—d“uw ing of the ch
mmmhwm-mmmmmm
chamber facing It's virrually ible to have an

improper refilling/recharging of the chamber when the canister has &
b'bvddmd'ﬂmmmmm(mtumﬂnmmt
mtmpmmm.mmwmw
MlbmthnMommMM
ectivatcd, as with known inhalers, because both start and cnd of

Am-mdmmmammw
m&mx:mummmmmmmm
hhahbody.OmthMbywmﬁn‘aﬁﬁn'm
from for example & spring. the first part is detachably attached to a
fixed past of the inhaler, whercby the actuating lorce is "charged”.
mmmmm-udhmmtddimmmdh
detachably attached t the irst part. When the first part Is released
mmmw.Mmmthuwbym
actuating force, whereby alao the sccond part is moved dus to the
mamuwmmmmawm-u
of medieament ls delivered.

Uponmddhhlhxbn.tbenmdp-nhnhnd-buebydnun
canister is released and returns to its undepressed state.

Wlhohumhmu-mmum&dv&yh
mmmumhummndmwwduﬁuwmmhw
in response to begin and end of inhalation.

mmuummmmmm
m.mummumwmummmm.m

as the compression spring capable of depressing the canister, a
design with a iow level of force is obtamed in order to activate and
deactivate the device. This ensures that patients with low physical
expacities are able t activate the device. This is also an sdvantage in
connection with tho new gas propellants that due to environmental
2speets arc to be changed from CPC to HFA. The HPA propeflants
require a much higher force in order to activate the canister to deliver
its doee. The device o the ioa is able of i
theae higher forces without a ar reduced

and handling of the inhaler by the user as compared to known
inhalers.

Further, with the inventicn it is possible in a convenicnt way to
monitar if the patient has received the medicament in an appropriats
way, by inctuding not only dosage counters but also means for
measuring the inhatation time, | ¢ the time the canister has been
open during defivery of a dose. This is casily obtained because
activation and deactivation are triggrred by the inhalation. Thus a
facasurement of the inhalation time can then be uscd w evaluate if
the patient has received a dose and has been able to mbale the doee
property into the respiratory tract.

According to ancther aspect of the present invention the aim of the
present invention is to obtain a reliable, predictable and repeatable
activation of the device for delivering medicament.

This aim is solved by the present invention characterized by claim 10.

The benefit of the preseat is that and

handling characteristics, like for cxample dosc-to-dose equivalence, is
cbtained without the need for very fine, and thus costly, tolerance
demands on the components.

o7

With the present invention, the dimensioning of the fores
requirements is Eacilitated berause the cnergy system is divided in
two distinct parts, wherein the parts, when the device is non-
activated, are in 0o physical contact with each other. The part

the ing means and s designed oo that
the actuating means may be relcased with reascnable demands on
design, tolerances and the iike, thus allowing a cortain variation in
foree requirementa. The other part of the energy system is designed
and dimensioned such that it is activated at a cortain predetzrmined
and repeatable foree level, and that the force available always is

Because of the division, it is not necessary to take care of the

variations through the entire system, but instead merely have to

calibrate the activating part of the systrin. Because this part mostly

containg rather few components, it is nccessary to design and

calibrate enly the activating means and the release means so that the
cocans is ata foree.

When designing this part it is also oaly ncoeasary to take into
account the range within which the forces required for releasing the
actusting means will vary and to ensure that the force svailable for
reicasing the actuating means is substantially abowe this area. In this
way bt is cnsured that the device will be activated at a certain
predetenmined external force level, and that the activation ensures a
telease of the actuating means.

Itis a further object of the present invention to provide a device for
the above menticned type of inhalers which reduces the risk of
uninentional triggering of the inhaler.

This object is obtained according to one aspect of the invention
cheracterized by claim 22,
With a device ing to the the mrans, such

as for example a plate or a flap, or a menber of the movement means,
such as a pivotally arranged linkage, or combinationa of aeveral

pivotably is held stationary when
ths inhaler is o sudden butis ar
moved, during ‘This prevents uni; of

the inhaler because of forces acting on, and trying to pivot, a member
of the movement means.

mmmmumwzmhw.{
regards to foroes exerted on the inhaler 30 that the point of
momentum of the member ia arranged &t of near its pivoting axis.
‘This will prevent the membey from being pivoted because of

or With & device ing to the
external forces on the inhaler will not trigger the breath-activated
device a3 easily as with known inhalers of this type when the inhajer
is in & ready-to-use state,

In onc embodiment, when the member of the movement means is
deaigoed as a pivotable plate-like flap, & balancing means which has
& moment substantiafly equal to the moment of the flap is srranged
an the opposite aide of the pivoting point The balancing means then
balances the flap o that it is held stationasy when the inhalkr is
subject to externa) forces in a very simple but yet effective way

Yet » further aim of the present invention is to allow for an inhaler to
for di in widths of s with
medicament and provide o reliable function and predictable dose-to-




dooe equivalence of the doacs delivered. Preferably the inhaler can
also accommodate for different container sizes.

This aim is achicved with a device according to claim 25.
With & device sccording to the invention the Anetion of the inhaler Is
o longer by the width of

and inhaler, which means that predictable dose-to-dose equivalence
is obtained.

Purther it the and si the design of the
inkaler, in particulsar the ng means for ing doscs, since
this 0o longer has t be over-dimensioned, such s aprings, levers,

attachments and the like, as the sctivating means no longer has
deal with the problem of tolerance variadons.

Also a further aim of the present invention is to avoid the above
of treath activated inbalers.

This aim is obtained by a device according to clsim 32.

The advantags of the invention over prior art Is that when the safety
means is not eperated, any unintentional inhalation through the
inhaler will not affect the actvating means. Sinoe the activating
means i3 triggered by the ajr fow through the inhaler during
inhalation, & maniputation of this air low preventing the activating
means to be unintentionally activazed provides an easy and refiable
safety device.

‘The blocking of th auxiliary air passage may be obtained in rany
different ways, for cxampie by the finger or hand of the user, by flaps
or lids or the like.

the openings are such on the inhaler, and/or
have such aizes, that caly sn adult Is abie of biocking the openings in
order to activate the activating means upon inhalation

It is to be noted that the present invention may be used with all
treath sctivated or breath contrelled inhalers, regandless of type of
medicament.

According to a further aspect of the inventicn, the purpose of the
present invention is to provide a mouthpicce without the above
problems. This is soived according to clsim 38.

With a device ing to the scveral are
obtained, Duc to that the mouthpices is xrmanged inside the inhaler
body when not in use, the size of the inhaler can be made amaller,
and also a much smoother shape can be obtalned sines there are 0o
protruding parts. When the inhaler is to be used, it is activated
‘whereby the mouthplecs is moved somewhat outside the body so as
to enabie the user to inhale through it.

Preferably the inhaler comprises a protective cover which protects the
mouthpicce when not in usc, and keeps the wouthpicee in place.

ly also, the i with meuns for releasably
holding the in place in the position in & well-
defined position relative the body.

When the protective cover/lid is armnged to an activating means,
which sets the inhaler ready for a subsequent dose, by refilling dose

21

and placing the activati ism of the inhaler in
& ready state, the inhaler is “charged” alter a dosc bas been detivered
to the patient. This means that the inhaler is ready to Uss instantly
without any further actions than to open the inhaler, which is of

Purther aspects of and advantages with the present invention will
become apparent from the detailed deactiption of cmbodiments of the
invention and from the patent claims.

BRIEP DESCRIPTION OF THE DRAWINGS

In the following ion of scveral i of the
referénce will be made to the drawings, of which:

Figs. 1-4  show achematically the basic function of an actuating
mechanism assembly comprised in the present invention,
Figs. 5.7 show different variants of the basic function according to
Figs. 1.4,

Fig.8  ahows a side view of the upper part of an inhaler
comprizing a device sccording to a first feature of the tnvention,
Fig. 9 is & croes section taken aiong the line IX-IX of Pig. 8,
Fig. 10 is & view similar to Fig. 9 but not in cross section and with
a housing removed,

Pig. 11 shows a cToas scction taken aleng line X1-X0 of Fig. 10,
PFig. 12 is a perspective view of the device according to the
invention,

Pig 13 in a similar view aa in Pig, 12 but rotated 907,
Fig 14  shows an ccample of a second feature of the present
fnvention » side view In cross-secticn of an inhaler comprising the
present invention, and

Fig. 15 showa a detailed view of & trnnsmission and locking
means comprised in the invention,

n

Fig. 16 showa a cross-scctional view taken along line XVI-XVT of

Fig. 15
Fig. 17 shows a side view in cross-scction of an inhaler
camprising a third feature of the present inveatlon,

Fig. 18 shows a detailed perapective view, partly cut away, of &
breath- ing to the § tion balanecd in

two axes and comprised in the inhaler of Pig. 17,
Fig 19  shows the companent of Fig. 18 from the eide,

Fig. 20  shows a detailed perspective vicw of a flap ised in an
inhaler, balanced in one axis,
Fig 21 shows a plan view of the flap of Pig. 20,

Fig. 22  shows a side view of the flap of Fig. 20,

Fig. 23 shows a detailed vicw of another use of the present

Fig. 24 shows a detailed visw of a Anther use of the present

invention.

Fig. 25 is = detailed view of a part of an inhaler comprising the

device according to a fourth feature of the present fnvention in & non-

active position,

Fig. 26 is the same view as Fig. 25 with the device In an active

position, and

Pig. 27  is the same view o3 Fig. 23 with the device in another

actve position.

Fig 28 shows a side view in cross-scction of an inhaler for

acroscl-driven i with a devica rding to » fitth Zature

of the invention,

Pig 29 anﬂmhmmduﬁwhw
with a device rding to the &fth feature of the

iovention.

Fig 30  isa detailed vicw of & part of an inhaler in cross-eecticn
with a first embodlment of a sixth featurs of the invention,

Fig. 3) is & detailed viow of a part of an inhaler in cross-section




with & second cmbodiment of the sixth franore of the invention,
Fig. 32-35 shows the function of the first embodiment,

Fig. 36-38 shows the function of the sccond embodiment,
Fig. 39  shows an example in connection with an inkater for
ac7080] driven fhud medicaments, and

Fig 40 hows a exampis of & mouthpicce sccording to the
inventisa and & spray head as a unit

DETAILED DESCRIPTION OF THE INVENTION

The diflerent features of the present invention will be described in
detail and with reference to the drawings. In connection to the
detailed deacription, use ia made of “vertical’ and “horizental o

define di of different Itistobe that
these directions refer to & position of the inhaler when it is used, to
define the i ips between of the

described, and should not be regarded as Emiting the invention.

‘The grreral principle and Ametion of the breath operated device
according to the first aspect of the iyvention is shown schematically
in Pigs. 1-4. Here onc past P is fixed in relation to the inhaler. In fact
it could for cxample be the inhaler housing or the Exe, A wecond part,
‘hereafter named shuttle S is movable in relation to the fixed part P.
Further, an actuating or firing forcs AP, from for exampls & spring, is

. acting on the shuttlc S. When the inhaler is in & ready-to-usc atate,

Fig. 1, the acruating force is “charged” and the shuttls is held in the
charged position in relation to the fheed part by a first movable
locking means LM1. A third part, hereafter named canister actustor,
CA {s also mavable in relation to the fixed part P and releasably
attached to the shuttle S by a second movable locking means LM2.
‘The canister actuatos is arranged 30 that it is connected to the
bottom of & canister C, which canister C in an inhaler is arranged so
that its bottam i facing upwards and that its other end is provided

with a valve assembly, which assembly is known per se- The canister
C is pushed upwards in the figures by s spring of the canister valve
assembly, causing a canister force CF.

When the inhaler is activated, in which a patient inhales, the frst
Iscking means L1 is mowed out of cngagement with the fixed part P
whereby the actuating force AR forces the shuttde 8 downwands, Fig.
2. Because the canister actuator CA is Jocked to the shuttic S by the
second locking mecans LM?2 it is also pushed downwards against the
foree CF of the canister valve assembly, theredy depressing the
canisicr so that a metered dose of medicament is delivered.

LM2 is activated and releasca the canister actuator CA, whereby the
canister retumns to its state and moves the
canister actuator upwards.

When the inbaler is t be charged and ready for use, the ghurtle S is
moved upwards, for camplc by the patieat, whereby the two locking
means LM1, LM2 engage and hold the device in its ready-to-use
state.

It is to be understood that the locking means may be arranged in
different ways in order to obtain the desired function between the
parts. Figs. 5-7 show differcat arrangements. Thus the locking means.
coulkd be arranged as pulling or pushing elements in order to achieve
the desired function. The difierent elements could for example be
designed a3 shuttles, tubular elements arranged inside each other
and the like. Purther, since the inhaler is breath-operated, there are
fequirements that the forces necded to releaso the Jocking means are
quits low in ordér to ensure that even patients with weak respiratory
capacitics arc capable of activating the inhaler and recciving a dose of

medicament. n that respect, the device is arranged with force
Tansmissica means which enable a relatively low force to release the
locking means, which in turn hoid a rather stong actmiatng means.
Exampies of such force tranxmissinn means are described below.

An example of an inhaling device sccarding present nvention in
connection to the first fzature is shown in the figures 8-13. The
inhaling device 10 is arranged in an inbaler, comprising a housing, in
the shown in two hahle parts, where the upper part
is shown in Figs, 8-9, The upper part is arranged with &
boider/chamber 18 for a metered dose aerosdl container 20, hereafter
named canister.

‘The canister, known per se and not shown for clarity, contains the
medicament. It is further provided with a valve assembly in the
canister comprizing a valve stem, which narmally is urged
downwardly by a compressed spring. The valve assembly firther
includes a small compartment or chamber in the canister, which
chamber defines the metered dose to be inhaled. The valve stem ia
provided with in- and cutlets for filling the metered dose chamber
with medicament and delivering the metered dose depending on the
position of the stem in the valve asscmbly, 23 will be described In
detail below.

‘The lower end of the valve atem is artached to, and supportsd by, &
nozzie, which i turn is in ion with & dece. An air
flow paszage, not chown, is arranged from an opening on the top of
the housing to the mouthpiece arranged on the housing near the
nozle.

Tolbluppﬂ'ptﬂdth:un&r.m-mnﬂrumm
named pressure plats 34, is arranged, abutting the bottom of the

canister, The pressure plate is arranged to & cylindrical body 36
‘movably arranged in the vertical direction sround & support shaft 37.

" The lower part of the cylindrical body is aranged with an inwardly

ledge 38. A jon spring (not shown) is armanged
around the support ahalt between the ledge and o fixed upper
abutment 40.

The inhaler further ises an actuator i ly. It
compriscs o Qap 42 or vane, Fig, 9, pivotably arranged in a passage
43 in the inhaler. As shown in Figs. 12 and 13, a first anm 44,
pivotably is arranged with its upper end to & cylindrical ahutile 46.
The arm 44 rests with its lower cnd on the fap or vane adjacent its
mmumme.mmummmu
cylindrical body, whereby the upper part of the shuttle ls engaging a
anQGwmmmquwM.onmh
shuttle two rotatable holding means 50 arc arranged, Fig. 13.
Berween thesc a first fork-like member 52 is arranged. The fork-like
member $2 is arranged with recesses 53 for recciving the holding
means, as will be explained below. A pin $4 protruding from the
MM.MH,EW&MLMWG{MM-W
member.

The shuttls is further provided with a second arm 56, arrangsd
parale] to the frst arm. The sccond arm §s shorter than the first arm,
the reason of which will be explained below.

m:happoduédedmmnmdmdmmw
tocmbera 58 are arranged, Fig- 12. Between these a fork-like member
60 i3 arrangsd, which is attached to the cylindrical body. The fork-
Hhmbahupmjecdms62mvhkhthehnﬂln‘nﬁmtmmd
wwmm—mmhmwmmd
the fork-like member a protrusion 64 is armnged, which is artached




to the pressure plate 34. Some distance downwards an the fork-like
member, recesses 66 are cut cut.

The function of the device is ax follows. The metered dose chamber is
filled with medicament in a known fashion. The shuttls has been
pushed upwards by & retin means 50 that the firs2 arm 44 rests on
the flap or vane 42. The return means camprises an arm 70

;i and o for exampls a protectve
caver for a mouthpiece. The upper past of the return means is
designed as & ring 72 surrounding the cylindrical body 36. Detween
the ring and the shuttlc a spring is arranged {not shown). Preferably
the return means is activated when the cover is closed after use, thus
activating the inhaler before the subsequent use.

When a ser begins to inhals through the mouthpicee, the fiap 42,
aanged in the air conduit adjacent the air intake, is pivoted inwards
by the pressure difference crested on both wides of the Oap. Dus
the pivoting movement, the frst arm 44 ts pushed off the resting
position on the fiap or vanc. This causes the ghuttle 46 to move
downwands, whereby the rotatable holdicg means S0 also are moved
downwards unt) they reach the recesses 53, This cnables the forks of
the fork-like member 52 to move away from each other thercby

body moves it and the pressure plate 34 downrwards, thereby
depressing the canister. Becauss the stem of the canister is attached
to the stationasy nozxle, the stem is pushed into the metered dose
chamber of the canister, thereby opening the connection between the
doae chamber and the nozzic. The metered dose is delivered through
the nozzie and is mixed with the sucticn air and caters the
respinatory tract of the patient.

The downward movement of the shurtle causes the second arm 56 to
engage with the flap or vane and rest there. When the patient
terminates the inhalatien, the flap of vane ia pivoted back to its
original position. The pivoting movement causes the sccond anm o
lcave the rest position an the ap or vane, whereby the shutte is
moved dounwards further. The sccond set of rotatable holding means
58 are also mowed downwards, thereby permitting the forks of the
sccond fork-like member 60 to move sway fram each other and
relcase the pin 64 of the pressure plate, thus also releasing the
mmu,nmmmum\dwmw
wmmalmmwwmmﬁnnm
the metzred dose chamber snd the nozzie is closed,

During the retum trom © position
of the canister, the metered dosc chamber is refillcd and ready for the
next dose. It is to be noted that the refilling of be metered dose
chamber atways is dons when the inhaler and canister are beld
werdeally, thus ensuring refilling of the metered dose chamber with
medicament, even when smal) amounts of medicament remain {n the

The inhaler could also be provided with detection and monitoring
means providing b ing the inhalation. These
norrally comprise counters jor displaytng the number of doses
delivered or the number of dosca that remain. With the device
tothe i means for detecting the
inhalation period may also be included because both the beginning
and end of inhalation activates the device. The inhalation period is
then an indication of the inhalation quality in the sensc that if the
device registers that a rather ahort inhalation has been done, this is
an indication that the patient has not inhaled the medicament into

the respiratory tract properly. The inhaler could then indicate to the
user, to make him aware of this, and to suggest ancther dosc.

The measuring points for the detection means could be any of the
moving part of the device of the invention, such as the fap, the
shutties, the pressure means, and o ferth.

1t ia to be underatood that the invention is oot limited to the
embodiment described and shown on the drawings but may be
altered within the scope of the claims.

For cxample, the different springs acting in the device may have
different configuration and/or attachment points in order to obtain
the same function. Far example, the pressure mesns may be s
wacuum bellows, known per ae.

It is further concelvable to have other return means than a protective
cover, liks for cxample & buten, a siceve, lever or the like of any kind
and placement. For example the upper part of the housing may be
aliduble in respect to the lower part in a vertical direction foy
activating the return means in the described way.

The second feature of the invention will now be deacribed in
connection with drawings 14-16. Figurc 14 shows an example of an
inhaler comprizing the present invention. The inhaler 210 shown is
intended for acTosocl-driven medicament contained in a canister 212
armanged inside the bousing 214 of the inhaler. A stem 216 of the
canister is scated in a nozzle 218 provided with an outst directed
towards &n inhalation mouthpicce 220,

‘The inhaicr i further provided with breath- activating means, which
comprises a flap or vanc 222 pivotably arranged adjacent an wir

intxh”!.ndmhsumhﬂ]ew:ﬂn‘lhzinﬂhvhmm—‘ﬂnmd.
The fap or vans s amranged with a protusion 226 sdjacent its
;ivoﬁn;pdmms..krdnuw:hmwdmmem
means, comprizing an arm 230 which is arTanged with a hook 237 at
mwmmmm-ww.mmmmu’
mcprmAmwemWﬂbilmpdmm
mmmmaum.mmmmmm
a transmisxion and locking means 248.

Ammm!“hnmpdhmmﬂmwmpdu .
mwumhmwmﬁmbkmduMPdm
246 fixed to the bousing.

The transmission and locking means 48, Figs. 15 and 16, comprizes
a first pivoting locking member S0, pivotabls arcund an axis 52,
‘Mlﬁlhmwmlmﬂaﬂﬂ.mm
awsy in Pig. lsbtdnﬁv.mw'mhmnadvim-
surface 54 inclined with respect to a vertical axis a3 scen in Pig- 15,
The lower end of the arm 230 fs arranged with & miting inclined
mmmmmwuwumm.nwm

ledge 258, on which ledge a first ission member 260, pivotabl
-mmdmmul,mﬁhammmmuﬁnamcm
member ina § position. The axis

%1 hmmmuumm.nwm
mﬂkw.mnpdﬁwuuy-mnﬂuwmhnm‘
direction rests with a lower end on the sccond transmission member.
The second transmission member is ammanged with an arm 267 whose
outer end is bent inwards in Fig 1).

mwmmmum-mmm-imump
mh.mzna.w.ﬁzmmmm:xm
sccond transmission member is also attached to the phate 253. A




shuttle 276 is attached to the mowable plate 68 via attachments 275,
The lower end of the movable plate 268 is arranged with a ledge 270.
Between this ledge 270 and & ledge 272 of the stationary place 239
are srranged two compeession springs 274. An arm 376 is attached
to the shuttle 268. At the upper end of the arm 276 a hock 278 is
arrunged. The haok grips the frea end of the pressure arm 244. The
for the different compenents, not shown,

The functicn is as follows. When a patient inhales through the
mouthpiece 220, & pressure difference is created between the Interior
of the inhaler and the outside, and thus a pressure difference over
the flap or vane 222. The pressure diffcrence causes the flap or vane
o pivot around its piveting point 228. The pivating movement causes
the protrusion 226 to push the hook 232 of the arm 230 off the ledge
234 whereby it is forced downwards by the compression spring 235.
‘The gap between the arm 230 and the locking member 250 provides
an acceleration of the arm and thus a certain dynamical force. This
{orce provides an additions) feature and advantage in designing the
system and the requirements for releasing the locking member.

The dowoward movement of the arm 230 of the release means, due o
the spring 236, causes it to come in contact with its inclined surface
256 againat the inclined surface 254 of the locking member 250. The
movement and the inclined surfaces causes the locking member to
pivot clockwise in Fig. 15 whereby the ledge 238 of the locking
member is pushed out of contact with the recess 262 of the first
transmission member 260, The first tranamission member is thereby
free to turn downwards, whereby the asm 67 of the second
tranmmission member 264 is moved out of contact with the recess of
the groove 271, This frees the movable plate 268, which is pushed
downwards due to the farce of the compression springs 274, whereby

the shutle 276 is also moved downwards due to being attached to
the mavablc piate 268 via the artachments 275. The force of the

springs is i to the canister 212 via the

pressure arm 244 and the canister ks depressed.

A can be seen in Fig. 15, the connection between on the one hand
the flap 222 aod arm 230, the activating means, and oa the other

hand the locking and

menns 248, ing the

movement and actzating the defivery of the dose, the 30 called
achuating means, is broken in that there is & gap between the arm
230 and the lcking member 250. It is thus much canicr to design
and balance the activating means o that it Is activatcd dus to a
predetermined pressure difference over the fap, and to design the
compression spring 236 so that the force by the anm always is above
a certain force required o trigger the rest of the system.

Itis to be tmderstood that the connzction between the activating
means and the ing means is not en an actual gap

‘between the perts, as shown in the Figures. The parts may well be
contacting cach other. The main importance is that the operation of
the activating mecans is influenced as litle as possible by the
sctuating means and that it is ensured that the activating means

always is capatie of act the means upon
“This approsch cnsbies w design the system w0 that carc is taken of
the di in the p of all of the

transmission and actuating means in order to have a reliable,

and bl jvation of the inhaler.

In respect of the transmission deacribed above, there could be more
or fewer i i present on the forces
available for triggering or uniocking the devics and/or farces to be
released, In this respect the transmission may also be of any

capablc of ing & and capable of
enabling a low force o relcaac a high force.

Even though the present ion haa been in

s ﬁmumwlinhhr.lxi:wbeundmwodmizhm

Mwmvpuoﬁnhmmumudn:buﬁm
as well as for nesel inhalers.

smmummmzhmmmuwinmnm

10 medical & in o of ench

other. With dependent is meant that ane component is moved o an
mmmmwm.mmmmcm
h&mxhw&m&mwbwmmmﬂ
positicn. The iggering is then by external
actvation.

Por example in the above example, & return means could also be

mﬂm.wm‘mmmm
mAmnmunsbn-m:hem&puumdm-nmm.
lelhmmmummdhmh
mhldwmhpumq'hmkmmmm
means out of locking position. This causes the shuttle 276 to be
Mmmmmnzw,mwmmkmh
mmmwmuumwmm
unm.hmm-mmwwm&ﬂaumﬁnmh
kwmmmmmhmﬂemhm
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penetration, which ia often done by pushing the syringe farward in
the housing of the injector, When the syringe is in the forward
position, this tiggers the emptying of the syringe. This is done by
wprings pushing the plunger into the syringe. When the plunger has
reached the dose end position er bottom and the dose is debivered,
this triggers a needls retraction or & needle protection to be pushed
forward. There could thus be a serics of components or transmissions
acting in sequence, where each sequence could make use of the

“broken to the ion. With the present
invention there is thus easicr to take into account and deal with
inthe ics of the in the chain when

calculating the forces required for the reliable function of the device.

1n'the deacription both force and energy have been used in describing
the present invention. It is to be understood that src equally .
applicable. For example releasing the locking means, & ¢ertain force
mey be applicd to the locking means in erder o move it out of locking
position. In the same context, & certain encrgy may also applicd,
which for example may comprise the dynamical encrgy obtained by
the moving reiease means.

Itis to be thas the 4 above and
atiown n the drawings are noo-limiting examples of the present

tnvention and that it fs defined by the scope of pratection of the

patent clatms,

The third feature of the present invention will now be described in
connecuon with the drawings 17-24, Figure 17 shows an cxample of
an inhaler comprising the present invention. The inhaler 300 shown
is intenaded for merscl-driven medicament contained in & canister 302
arranged inside the housing 304 of the inbaler. A stem 306 of the
canistes is seated in & nozsle 308 providad with an outlst directed
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toward an inhalation mouthpicce 310, Pressure means 312 is
arringed in contact with the top of the canister as seen in the figure.
mwmmm.maMm.mmm
316. Compression springs 318 are arranged between the pressure
muwmm;mwmnwh
mmmmmahhmmah.mmmm
comprise levers and shuttles,

PFig. 18 shows a detail of & component 322 of a breath- activated
M.mamm(mﬁmmukhmhm&!.
through whiich air flows during inhalation, In the air intake a flap or
vane 326 is wranged pivotahly around a pivot axis 328. Spring
means {not ahown) urges the pivot upwards in Fig. 18 against the
intezior wall of the sir intalos. In this position the flap o vane
substantially bloeks the air intake passage. The part of the vanc
wmummuwmmm;mm.

The general function of the is that during a
peessure difference is created between the interiar and the exterior of
d:m:hﬁuw.hbmndilauuzmwﬂnpu
vane 326 to pivot around the pivoting axis 328 against its spring
means 20 that the air intake opens and an air Dow Is created. The
Ppivoting movemaent of the flap or vane triggers the actuating means 80
that the hold of the pressure plate 316 is released whereby the
aprings 318 depresses the canister 302. In tumn the stem 306 is
puahed into the canister whereby a dose of medicament is delivered
through the mouthpicce 310.

The flap or vane is arranged with balancing means 332, In the
embodiment shown in Figs. 18 and 19 it comprises a weight arranged
on the opposite side of the pivoting paint in relation to the fap or
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vanec. The centre of mazs 334 of the weight is arranged in the same
plane as the centre of mass 336 of the flap or vane and the pivoting
point. The weight of the balancing means is chosen such that the
weight times the distance to the pivoting point equals the weight of
the flap or vane times the distance between s centre of weight and
the pivoting point. With this arrangement the flap or vane is balanced
a3 regards external forces cxerted on the inhaker in that the resulting
moment on both sides of the pivoting point is the same. Since the
centres of mass are placed in the same plane a3 the pivoting peint the
fiap or vane will be balanced for external forces in all directions.

Figs. 20-22 show an cmbodiment where the fiap or vane 326 is not
balanced in all directions. Here the weight 332 is piaced somewhat
below the pivoting point and the flap or vanc. Here the centres of
ass 336 of the flap or vane and the balancing mcans 334 and the
pivoting point 16 will not be arranged in the same plane. Here the
flap or vane will bx substantially balanced along the line 338
intersecting the pivoting point and the resulting centre of masa.

This configuration may be duc to the imited space available in the
inhaler. The resulting centre of mass 336 will thus not coincide with
the pivoting point of the fap or vane but with the line 338, Itis
bowever erranged such that the lap or vans is balanced for forces
exerted on the inhaler in selected directions, For cxample with an
©£1090) inhaler it is recommended that it is shaken before use so that
the medicament inside the canister is property suspended. Depending
on design of the inhaler, L c. how it is held. it Is shaken in certain
directions. The inhaler shown in Fig. 17 will be shaken substantially
in the vertical direction as shown by arrows 330, The flap or vane is
then substantially balanced with respect to those direcdons.

Fig. 23 shows another use of the present invention. For many
inhalers it is that the ion forces are kept low,
making it necesaary to have the actuating means respond to these
fow forces. On the other hand the depreasion forces need to be rather
high in order to be capable of overcoming the farces {or depressing
the canister. Thereforc, it is necessary with some kind of

flap or vane to the compreasion springs. Fig. 23 shows one caumple
of how the first link of the tranamission comprises a lever 350
pivoaably arrangsd.

‘The lever is connected to the flap or vanc 326 via a piston 352. A
second arm 354 or lever is conneeted t the lover via a Jedge 356, The
transmission 358 comprises further arma, levers, pistons, shuttles
and the like in order to transmit and transfer the movement to 8
holding measa 360 holding the pressure plate 316 against the foree
of the compression springs 318. When a paticat inhales, the flap 326
is pivoted arourid its pivoting axis whereby the piston 352 is pushed
downwards. The piston pivots the lever 350 whereby the arm 354
disconnects from the ledge. The movement is tansferred through the
transmiasion undl the holding means 360 releases the preasure
Finte, Because very small forces ars nceded, and desired, in order o
pivot the lever, it is balanced againat external forces according to the
invendon. A weight 162 is arranged on the opposite side of the
pivoting point and chosen such that the resulting contre of mass of
the weight an the jever coincides with the pivoting point 364, whereby
the lever is batanced against directed forces, fir extample vertically as
ween in Pig. 23,

Fig. 24 shows a detailed view of a locking and release means 366 far
& breath activated inhaler. It comprises a first pivoting member 368
Pivotable around an axis. The frst member is arenged with & surface

370 inclined with respect to a vertical axis. The lower end of an arm
372 arranged to a breath activated member, not shown, is arranged
with a mating inclined surface 374. The frst member is provided with
an upwards facing ledge 376, on which ledge a scoond pivotable
member 378 rests with a recesa 380, thus holding the second
member in m substantially horizontal position. A third member 382,
arranged atidably in & vertical direction rests with a lower end oo the
second member. The third member is artached to a hokting member,
which holds for example pressure springs arranged to a canister of
an inhaler in an energised, tensioned state. As soon as the arm 372
is moved downward, whereby the subsequent members are brought
out of cantact with each other, the canister is depresasd by the force
of the springs. In order for the inhaler not to be activated by sudden
forces, the first member 368 is balanced 8o that its centre of mass is
placed in the plvoting paint of the member.

Even though the present bas been n
with an acrosol inhaler, it is to be understood that it is equally
applicable to other types of inbalers such as powder and nebulisers,
a3 well as for nasal inhalers working with the exme principles.

It is to be understood that the present invention may be used for
balahcing statical as well as ica) forces, i ¢

irections of P . o
uvdlumuln-zunlphms_

Even though the has been in ction with a
balancing means amranged to the flap and kever of the transmission
ltis to be that the p of the

may be utiised for other components of an inhaler which arc
pivotably arranged.




In this centext it is to be understood that the wording *pivotably’ may
be members balancing on an edge, or that the shaft oo which &
pivoting member i arranged is xmaller than the haole, 20 that there is
one epecific contact paint, pivoting point, between the shaflt and the
hole.

The fourth feanye of the present invention will now be described in
connection with figures 25-27. In the drawings parts of an inhaler for
scrosck-driven i with breath- d

mecans is sthown. The medicament and the eerosol as propellant are
stored in & canister 410 where the upper part is shown in the
drawinga.

In a conventiona) manner, the canister is arranged with a stemn
containing & passage at irs lower part. The stem protrudes inside the
eanigter, and when the canister is depressed  dose of medicament is
delivered through the passagr of the stem. Also in a cenventional
manner, the stem communicates with an inhalation opening, through
‘which ths dose Is delivered. These parts ase not relevant to the
invention and are therefor not shown for the sake of clarity.

A depressing means is arTanged at the upper part of the canister. [n
the i shown it & pivotally d lever 412
with a portion that is curved to
the concave shape of the canister end wall. At the oppeaite cod to the
pivoting point 414 of the lever, a depression means is arranged,
comprizing a compression spring (not shown) attached via an arm 16
to the end of the lever.

Above the spring means, an activating means is arranged compriting
& fzp 426 pivotally arranged in the inhalc? in an sir passage 428
communicating with the exterior of the inhaler. The shape of the flap

. and the passage is such that the flap substantally closes the passage

when it is In its uppermost pesition, Fig. 25. The fiap is connected to
the depression meana

Whmlpmzhhabhmmmdwudundnudhmt. the
inhatation causes a pressure dificrence between the interior of the
inhaler and the exterior. This pressure difference causes the fap 246
to pivot and the passage 428 to apen 20 that an air flow is created.
The pivoting mevement of the lap acts on the depression means so
that the compression spring puils the arm 416 downwards whereby
mmaxzhﬁmmm.mmmmmw
canister 410 so that a dosc of medicament is defivered.

An adj means 440 rding to the ion is also

in the inhaler. It comprises a gencrally L-ahaped member 442
mnpdinnmmummdmmhlcinlmﬁuldhzm
The lower beanch of the L-shaped member protrudes sorncwhat over
the end wall of the canister. The lever 412 is pivotally arranged to the
Ilower branch of the L-ahaped member adjacent the interssction point
with the upper branch. A vertically acting compression spring 446 is
armanged between the inhaler housing and the lower branch of the L
Mmm.m:udmmlmdmmimh
somewhat closer to the canister than the pivoting point 414 of the
tever. The upper branch of the L-shaped member is grovided with &
number of teeth 430 arranged on the surface facing inwards. The
Wﬂumdwwuhmm-:umwd
corresponding teeth 432,

When a canister is inacrted in the inhaler, the end wall will come in
contact with the lower branch of the L-shaped membey 442, thereby
mnumwmmmdmw
wmmm“m:onmlpehn&mubw
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member and the canister is further out on the lower branch of the L-
shaped member than the contact point 448 of the compression
mmuww-ﬂlumuwwiﬂn‘
25 when the member is moved upwards by the insertion of the
canister, Becauze of the tilting, the teeth of the upper branch and the
compartment are not in contact with each other, Pig. 25.

When the lever is activated upon inhatation, the upwards directed
reaction force on the lever at its pivoting point 414 will cause the L-
shaped member to pivot around the contact point 448 of the
compression spring and the teeth of the upper branch of the L~
shaped member and the teeth of the compartment to cngage with
cach other, theredy fixating the vertical position of the member end
bmmmdmmpﬁnzdnm,ruzs:m
Md&ﬁmmdhhﬂ!’uﬂn‘mddﬂ:
canister as a “reference point” cnmires & constant and refiable
relation between the two with more or less the sams angle of the lever
in relation to the canister end wall, regardiess of differences in
tolerances of the different components, § ¢ the canister, the inkaler or
both, Fig. 27. With the device to the X in
the order of 10-20% of the length of the lever can readlly be handled.

It is to be understood that aithough the adjusting member is shown
with an L-shape where the branch with tecth is facing upwards, this
member could be facing downwards with the teeth on the other side
of the branch and corresponding tecth on an oppositc surface.
PFurther, other configurations of the member are conceivable for
obtaining the same function of the height adjustment. Also fixating
means other than teeth could be used.

1n this context it is conceivable to have an adjustng means with the
same function, and also using the end wall of the canister as &

L}

reference together with the spring meana. If the spring means also is
in beight, the span could for
canisters with larger differences in sire than tolerance dierences.

A fifth feature of the present invention will now be described in
connection with figures 28-29. Fig 28 shown, a3 an example, an
inhaler for acrusol-driven medicament which may utilise the preaent
invention. The inhaler comprises a housing $10 with an opening 512
i for i ion of a dose of is Inside the housing is
arranged a canister $14 containing the medicament and aerosol as
propeliant. The canister is provided with dose delivery mechanism
comprising & spring-loaded stem 516, The stom iy provided with a
pasange extending into the canister. The stem/lower part of the
canister i supported by m holding/fixating device 518.

At the opposite end of the canister stern, an activating means 520 is

1ged. It comprises in the i shown e spring 522 with
one end pressing on the canister and the other end supported by &
holder 524.

The means further an air inlet $26 arranged In
the inhaler housing and & flap 528 pivotally aranged adjacent the air
intake. When the lap is in a resting, inactivated, positian, it covers
the air intake. Arranged in contact with the flap is & holding means
530, which in the shown faes an wm
extending alongside the canister side. The arm is at its lower end
arranged with a Iedge 532. When in s resting position, the arm and
the ledpe holds the canister in an inactivated position against the
force of the spring The interior of the inhaler, from the inhalation

. opening to the air intake [arma an air pessage.

“3>
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The inhater further compriscs a safety means. It comprises et least
one auxiliary air intake 534 arranged to communicate with the
inhaler air pasaage, forming an awxdliary air passage with the
inhalation opening, where the intake is pasitioned between the
inhatation cpening end the Dap/main air intake. Purther auxiliary air
intakes S35 are shown with broken Enes.

In normal use of the inhaler, without the safcty means, the start of
an inhalation through the inhalation opening causes a pressure
difference between the interior and the exterior of the inhaler. Thia
pressure difference catrses the flap to pivot, thereby catsing an alr
flow through the inhaler from the air intake to the inhatation
opening. The pivoting movement of the Oap acts on the elongated arm.
»mi:mﬂhmmmmmmm.m
causes the ledge to release the canister from its inactivated position.
The force of the spring causes the canister to depreas wherehy the
stem fs prexsed into the canister and a dose is delivered to the
inhalaton opening, which dosc is inhaled by the patient.

When the safety device according to the invention is used with the
inhaler and the muiliary air intake ia closed, the function is as
described above.

1f o the other hand somcone tries to inhals without closing the
auxdiliary air intake, an sir flow passage is created from the auxiliary
air intake to the inhalation opening, thereby preventing a build-up of
a pressure difference inside the inhaler. Because no pressure
difference is created, the flap will not be affected by the inhalation.

F@”lhanlm!ﬂ:rmyhnlmhhh'hﬂe‘lbcw\smt
invention is utlised. The inhaler showm is intended for medicament
in powder (orm. The inkaler comprises a housing $40. At one end of

the ectivating means to move the ekngated body forward so that its
pointed end penetrates the blister enclosure whereby a passage
between the interior of the enclosure and the inhalation opening is
created ® that medicament is inhaled.

‘When the safety device according to the invention is used with the
inhaler and the auxiliary air fatake S80 is closed, the function is as
described above.

1f on the other hand someone trics to inhale without closing the
auxiliary air intake, an air flow passage is created from the auxiliary
air intake 530 through passage of the clongated body to the
inhalation opening, thereby preventing a baild-up of a pressure
difference inside the inhaler. Because no preswure diffcrence is.
created, the fiap will not be affected by the inhalation.

In this context it is to be understood that the suxiliary air intake may
be closed or blocked by the finger of the patient or by s mechanical
means. Since the greatest risk of unintentions! inhaladon is from
children, the air intakes ahould preferably be placed so that a child
cannat close the auxilisry intake without great eflart.

“There asre scveral ways of obtaining this. One way is that the size of
the awdliary air intake is such that a child’s finger cannot block it
Angther way i3 that there are several auxiliary air intakes arranged in
the inhater housing so that it is diffieult for & child to place scveral
fingers ower all of the intakes. Further the distance between tha
intakes could be such that it is impossibie for a child's hand to reach
all the intakes.

1 the medicament iy of & very potent, tmic, or even lethal kind, if
inhaled wrongly, the device endd be designed such, and with the

L3

the housing a mouthpicce 542 with &n inhalation opening 544 is
The icce can be p d by a px tve cover 546.

Arranged inside the opening is & means for enabling access to

i The means an body 548 with o
passage through its length, hereafter aamed cutiet passage. One end
530, the one facing inwards, is arranged with sharpened cdges. The
elongated body is atidahly supported in & hole in the opening.
whereby the other end of the elangated body is arranged in the
opening. An activating means is arranged to the clongated body,
comprising an air intake 552, a flap 534 pivotally arranged adjacent
the air intake and o mechanism 556 designed to be able of moving
the elongated body inwards when the {lap is opened.

Purther inside the inhaler and the clongated body a wheed 558 is
rotatably arranged. The wheel is arranged with a plurality of recesses
560 and means for rotating the wheel to diffierent positions.,

The medicament is packaged in blisters, where each blister enclosure
contains one doss of i The blister are placed
in the recesses.

The inhaler further compriscs a safcty means. It comprises at least
ane auxiliary air intake 580 erranged to communicate with the
inhaler interior, forming an auxiliary sir passage with the inhalation
opening.

During normal use, without the device according to the invention, the
inhalation causes a pressure difference between the interior and the

extericr of the inhaler. This pressure diffierence causes the flap 554 to
open and an air flow to be created through the air totake 5352 and the
pussage of the body 548. The of the flap causes
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auxiliary air intakes positioned such that both hands are needed in
erder to cover or block all intakes.

In this context it is to be nated that, if more than one auxiliary air
intake [s used, the activating means is arrangrd such that it is only
activatcd whet a predsure drop corresponding to & complete blocking
of all intakes is reached, i e it ahall not be sufficient to block some of
the auxiliary air intakes in order to activate the Inhaler. By providing
different number of openings and by arrunging these with different
configurationa, different *icvels of security® may be obtained with the
present invention.

A sixth feature of the present invention ol now be described In
connection with figures 30-40. An inhaler 610 comprising a device
611 according to the invention consists of a body 612, where anly the
lower part is shown in the drawings, & comparunent 614 containing
mmedicament, an air passag: 516 and an opening 617. The
compartment {s in a known way connected to the air passege 616 for
dispensing of a metered dosc of medicament to the patient during
inhatation.

The device o the i [ 18
with a back and & front end 620, 622 in fhuid communication with
the air pessage. In the embodiment shown in Figs. 30 and 32-35, the
back end 620 is pivotably arranged to an axis 624 inside the body so
that the mouthpicce may be pivoted between a rest/protected
positian, Fig. 35, to an activated, ready-to-use position, Fig. 30 and
82. A torsion spring 626 is ammanged between the mouthpicct and the
body for urging the mouthpicce townrds the activated position and for
bolding it in that position,
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dose of medicament, he closes the cover by pivoting it. The inner
surface of the cover then pushes the mouthpicce whereby it alides in
B ita longitudinal dircetion 642 by the ions and the groove.

A protective cover or 1id 628 ia pivotably srranged to an axis 630. The
inside of the cover Is arranged with a protruding surface 632. When
the inhaler/mouthpicee is activated and ready  use, the mouthpiece
has swung to its protruding, inhatation, pesition by the torsion

S spring, whereby the upper side surface of the mouthpicce abuts the
upper edge of the opening 817 pushed by the spring.

$  Fig 39 shows an cxample of an inhaler for acroscl driven

di with o pivodng thpicce. The pivoting point 650 is
placed such that the nozzie 652 in fuid communication with the
canister 634 is in Ine with the mouthpicoe 618 when it is in the
inhating positian. A general destre in this respect is that the pivoting
point is placed a3 close o the i /nozzie as possible to i
the height of the inhaler, and as far to the protruding side of the
inhaler/mouthpiece as poszible 8o that the mouthpices protrudes
such an extent that it is casily placed in the mouth. The pivoting
mouthpiccs is also provided with a covering wall 656, which, when
the mouthpiece [s in the inhaling position, covers the interior of the
inhaler. The i id may also be d with bolding
means, not shown, for preventing the mouthpiece to pivot back when
in the inhaling position.

‘When the patient has inhaled the dose of medicament, he closcs the
cower by pivoting it. The inner surface of the cover then cames in | .
10 contact with the front end of the mouthpiece, which surface pivots 10
the mouthpiece into the body, Fig. 33 and 34. When the cover is
completely shint, it is held in place by a fixating means (not hown)
thereby holding the mouthpiece in the rest/protected position.

15 Figs. 31 and 36-38 show another embodiment of the invention, where 18
the same components have the same reference numerals.

In this embodiment the mouthpicee is arranged wlidable in the body.
The is with dons 634 attached to
20 oppasitz side of the mouthpicce. The protrusions are slidably

asranged in grooves 636 in the body, The inner end of the mouthpicce ' Figwe 40 showaa i irg to the i ion wherein the
is armanged with a downward extending srm 638. A pusher spring movable mouthpiece and the spray head with noszle is made as anc
unit This is ‘when the inhaler as

640 is arranged between the mouthpicce and the body. An enclosing

wall 642 Is arranged around the mouthpicce, With this design the
25  whole interior of the body may art as an air passage for the inhaling

air, and thus no specific air passagr is to be arranged and connected

such is intended for long time use. The mouthpicce and the spry
25 head often become clogged or smeared with medicament after some
use, Therefore, it is practical that they may be removed s o unit for

to the manthpicee. The wall alac servea as a guide und support for replacement or cleaning.
the mouthpiece. :
For the different iy the i /4 may be
30 When the Inhaler s the iece pr through the 30  opened by pressing or aliding a buttan, lever or the like, and placed

on the inhaler in such a way a3 to coincide with the ergonomical
conditions of the uscr. In arder to ensure that the cover i3 not opencd

opening by the spring and held in this position, while the protrusions
abut the qutcr ends of the grooves. When the patient has inhaled the

A%

mouthpiece is swung sideways in and out from the inhaler body, thus
reducing ths height of the inhaler., It is also conceivable that the
mouthpicce may be formed by several telescopically acting pasts in
order to obtain the protruding effect.

accidentally, it may comprise two buttons or activating points that
have to pressed or activated at the sume time. It is also conceivabie .
that the protective cover is & sleeve, for cxample slidable in the
mmmuhmmmmwhnm
§  that i constitutes the major outer surface of the inhaler, and that the
uscr holds the sieove when holding the inhaler. The upper part of the The maving artion of the mouthpiece from an activated position to &
slecve is open, through which the inhater body protrudes. By protected rest pesition may also be obtained by other means, such as
presuing the upper end of the body downwards, It slides Inside the cam-shaped riba or protrusions or some form of linkage between the
slecve, wherehy the lower part of the body, comprising the movable t
10 mouthpiece, is arTanged below the sleeve, thus cxposing the
mouthpiece, and the inhaler is ready to use.

cover and the mouthpiece.

m&vhmﬂmhwﬁmmfwmm
refurning and recharging means of the inhaler after detivery of a

15 dose. These means may include placing the inhaler in & ready-to-use
staze, whereln the metered dose compartment is refilled/rechurged,
that the means for delivering a dose, like pressure springs acting on
an scrosol canister, are re-tensioned, and the like. In this context,
refcrence {s made to the Swedish patent application No. 9902349-1,

0 which hereby is incorperated in its entircty. Prefernbly these means
mmwmmm/mmubmrmm;
of springs and the like is facilitated in that the proteetive cover/lid
may be used a1 & kever, thereby reducing the force needed,

35 Itis to be understood that the invention is not limited to the
embodiments deacribed above and shown ¢ the drawings, but may
be ahered within the scope of the patent claims.

In this respect it is 8 that the icce may be pi
30 around a wertically arranged axis instead of a hortrontal axis, which

axis may coincide with the cutlet of the metered dose compartment.

This design has the advantage of requiring less kpace in that the




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOMS:
L Device for use with an inhaler, the inhaler comprising & body,

an acrose] canister d in said body
comprising & metered dose chamber and able tw dispense a metered
dose of eaid a noxle in flujd with aaid

CAnistf, & opening for dispensing of said medicament in fudd
communication with sald nozzle, sald device comprising means (M4,
36, 42, 44, 46, S0, 52) for activating asid canistey to open and
dispense said medicament in respocse to an airflow in the inhaler
caused by inhalation of & user through said opening, return means
(42 48, 56, S8, 60) [or deactivating aaid canister to close it,
characterised in that said return meany deactivates aaid
canister when the airflow drops below a cortain threshold vatus.

2. Device according to claim L, characterised in that said
retum means desctivates said canister in response to ending and /or
termination of inhaletion.

A Device according toclaim 1 or 2, charecteriscdin that
sald sctivating means compriscs first spring means, hereafter named
o vent the metered dose chamber and that said return means
comgprises second spring means, hereafter named returs spring
means, for moving the ¢caniater relative the housing to an unvented
position against the force of the first spring means.

4. Device according to any of the preceding claims,
characterised in that the activating means and return means
of the device are operated when the canister is positioned with its
outlet faring downwards in the inhaler.

5. Device according to claim 4, characterizedin that the
metered dose chamber is refilled / recharged during deactivation of the
canister.

6. Device aecarding toclaim 3, charscterizedin that said
retarmn spring meens of the et means is activated by the user.

T Device according o claim 3, chsracterized in that said

means a means (34, 35, 38) in contact
with the bottom of the canister, that the preasure spring means are
arranged between the preasure means and the housing of the inhaler,
holding means {48, 52) for holding said pressure means, therehy
preventing said pressure spring means and pressure meanas to
depress the eanister, support means (50) for supporting said hoiding
means in holding said pressure means, and release/retum
mechanism {46, 58, 60} which is sctivated in respanse to an airflow
due to inhalztion, whereby, upan activation, the support means
releases said spacer means which in tum releases said pressure
means and the canister is depressed. ’

8. Device azcording toclalm 7, characterizedin that the
return spring means of the return means is arranged o said support
means, whereby upon termination of inhalation, said release/return
mechanism activatcs said second spring means o urge said support
means in supporting contact with said spacer means, whereby said
spacer means urges the pressure means to a position where the
canister is po longer depressed.

9. Device scoonding o any of the preceding claims,
characterized in that it comprises detecting/menitoring
deactivation of the canister,

10.  Device for an inhalcer according to claim 1, Rather camprising
a drug defivery opening (220), compartment (212) containing
medicament to be delivered, an energy system comprising actuating
means (244, 274) capable of delivering a dose of medicament from the
compartment and activating means (222, 226, 230, 236) capable of

aaid ing means, of the device a.
foree / caergy acting on the activating means is transmitted o the
actuating means, whereby a dose of medicament is delivered through
said drug delivery opening, characterizcd in that said encrgy
system is divided in at least a firat and a accond energy system, the
(irst energy system comprising sid activating (222, 226} mexns and
a release meaps (230, 336), said secand cnergy system comprising
s2id actuating means (244, 274) and a locking means (250, 260, 264,
268) arTangzd to the actuating means and capable of locking said
actuating means in an energised state, wherein the systems, when
the device Is non-activated, are in no physical contact with each
ather, and wherein, upon activation of the activating means, the
release means is moved into contact with, and moves, the locking
means out of a kocking position.

11.  Device according to claim 10,characterizedin thatthe
activating means and reicase means are designed and adapted such
¢that the force/energy provided by the first energy system upan
fration is higher than the force/energy required for
releasing the second energy system.

12.  Device arrnrding tn any of the preceding claims 10-11,
cherscterizedin that the second energy system comprises a
transmiszion, by which the farce/encrgy required for releasing said
locking means is substantially lcss than the forces/encrgy required
for holding sald actuating means in an ensrgised state,

13.  Device according o any of the preceding claims 10-12,
characterisedin that the force/encrgy available from said first
energy system is edaptod such that it is substantially above the
variaticns in force/energy requirements for activating the second
energy system. .

14.  Device according o any of the preceding claims 10-13,
characterisedin that sald first energy system s calibrated
such that the activating means is activazed at a predetermined
threshobd.

1S.  Device ccording to anty of the preceding claims 10-14,
characterizedin that it i armanged in an inhaler, and that the
activating means is arranged and adapted such that it is activated
upon inhalation,

16.  Device according to ¢laim 10, characterisedinthatthe
means iscs a flap or vane ged in said inhater
adjacent an air intake of said inhaler.

17.  Dovice according to any of the preceding claima 10-14,
characterizodin thatit is arranged in a medica) Injection
device, and is arranged and adapted such that the activating means
comprises a user-operated means, whereby, upon operation, the
release means moves the locking means out of a lucking position.

18, Medica) & Sor di ? 5 to & patient
cotmnprising at least one device according to claim 10,
characterizedin that there are arranged several devicea
acting in sequence of each other, dependent of independent of cach
other,




19.  Medical distributor according to claim 18,
characterisedin that the activating means of one device in
activated upon start of inkatation and in that the activating means of
8 sccond device is upon of

20.  Inhaler camprizing a device according to claim 10.
21, Nedical injector comprising a device acconding to claim 10.

22, Device for an inhaler (300), acconding to claim 1, further

an cpening, &
di an ing means capable of ing a dosc of
from the h a means (326} d

t0 the actuating means and arranged such in the inhaler that it is
moved by inhalation through the inhalation opening. characte~
rised in that the movement means comprises at least one pivotably
arranged member (326), whereby the at least onc member is balanced
such around its pivodng point (328) that farces acting on the at least
coe member during movement of the inhaler, cauaing
acceleration/retardation, do ot affect the &t least ane member.

23, Deviccaccording toclaim 22, characteriscdinthat the
means a (332,382)

such to the at least one member that the forces acting on the at least

one member during anid movement of the inhaley are balanced out by

the batancing menns.

24. Device according to claim 22 0r 23, characterissdin
that the moment of the balancing means Is substantally the same as
the moment of the st least cne member.

s

25.  Device for an inhaler according to claim 1, further comprising
3 (410) with i and means for sctivating said
contalner (412, 416, 418, 424, 426, 429) for delivery of a dose of
medicament, charactcrisedin an adjusting means (440)
arranged and designed such es to automatically adjust the contact
point between said container and said activating means to

for dil in iner size.

26. Deviccaxcordingtoclaim2Scharacterisedin that the
aald dil width vari; of the canister
and a-certain type of canister as well as different canister sizes.

27.  Device according toclaim 25, characterisedinthat
said activating means comprises spring means (or moving said
container upan delivery of dose, and thet sajd adjusting means is
adle of adjusting said spring means into contact with said container.

28.  Device according toclaim 25, characteriscdin that
aid activating mcans comprises lover means.

29. Device according toclaim 23S, characterisedin that

30. Device according toclaim 26, charncterisedin thar
eaid container is an acrosol-driven canister arranged witha

di: ing device upon of said canister, that
said activating means comprises pressure means givotally arranged
in said Inhaler and acting on said canister, and that said adjustment
means is able of moving said pivoting point in correspandence to the
aizn of zaid canister.

1

31.  Device according to claim 30, characterisedinthat
said adjustment means locks said pivoting point upon activatian of
said pressure means to depress said canister,

32, Device for an inhater scconding to claim 1, further comprising
an eir passsgw inside the inhaler, an opening (512, 544) intended for
B on of in Muid Son with said air passage,
means for delivering a dose of medicament (514, 516, 522, 548, 530,
560} into said air passage, means for activating said dose delivering
means (826, 528, 530, 552, 554, 556), wherein sald activating means
is activated by an air flow through said air passage, characteris
¢ d in that the device compriscs user operated safety means (534,

$80) arranged and positioned such that it prevents activation of said
activating means when the safety means bs in a non-operated state.

33, Device accordingtoclaim 32, characterisedin thar
said safety device comprises an auxiliary air passage in
communication with the inhalation air passage and in
communication with the outside of the inbaler via st least one
passage when an of iatobe

34. Devicoaccording toclaim 33, characterize din that the
user operated means comprises parta of a hand of & user of the
inhajer.

35, Device accordingtoclaim M, characteriscdinthat
there are at lcast two cpenings and that they are arangzd such oo
the inhaler that they cannct be reached by the fingers of a child's one
hand.
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36. mmmmu.ch-rlzleri)edhmx
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he inhaler that they cannot be reached by the fingers of an adults
one hand.

37. Dcvioenmd!n;mdﬁmu.eh-rluerliedin:bnzmc
liaeo{tbeop:niuismc.hdn:nﬂnwd-r.hﬂdanmxhhcknw
opening.

38. mﬁll)hmﬁmmwmlm,mﬁumm
1, further comprising a body, & supply of medicament (614); 2

lbls).mhmm;ﬁnhww’d&dﬁmlﬁmlm(aiﬂ o be
Mhmmnmmummmdmuu
mehnncnrlndhw-[&d,&d)hwm
mmm-mmwdm-mmmh
mnwmmﬂmﬁmnﬂmmmmlinmﬁu
wmwm-xhumm:mdmmm
from the body of the inhaler.

39. mnmwwrhinxsa,chlr-nerludhmnt
meﬂu-nk-nhhnnxin;m(mmmam
mmmmhmmm

40. mmmmw.eu-uuuneahmzm
ﬂnmmmﬁu-mwhmﬂ'm&mm
the activated N




41, Dervice eccording to claim 39 or40,characterizedin
that the foating means compriscs & protective cover/lid (628) for
belding said mouthpiece in the resting position.

42.  Device according toclaim 38, characterizedin that the
means for moving said mouthpiece comprises a pivot axis (624}
aranged betwesn the mouthpiece and the inhaler, for enabling &
pivoting acticn between the resting end activated positions.

43.  Device according toclaim 38, characterizedin that the
means for moving said mouthpicce comprises guide means (634) for
sliding the along {ta direction when itis
moved from resting pesition to activated position.

44. Device acconding toclaim 41, charsacterisedin thatit
Amther comprises sctivating means to set the inhaler ready for
delivery of a subaequent dese and that the activating means are
handled by the protective coeer /lid.

DATED this 12th day of Auguet 2003,
SHL MEDICAL AB
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MANTHORN. VIC. 322,
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